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Chapter I 
INTRODUCTION 

The program of this report is based on class work per- 
formed during the Summer Quarter 1982 at the Naval Postgrad- 
uate School and taught by Dr. Stephen W. Tsai of the Air 
Force Wright Aeronautical Laboratories. The original pro- 
gram was based on reference 1 and was written in order to 
compute and observe a variety of in-plane and flexural par- 
ameters calculated for symmetric laminates. Upon completion 
of that program, however, it was enhanced by the addition of 
subroutines and displays to compute the max stress and 
strain strength ratios in addition to quadratic strength 
ratios. 



Chapter II explains program logic based on the flow 
charts of Appendix A. The reader will find that no special 
programming techniques were required and all calculations 
are straight forward. 

There are basic advantages to having a pregram such 
as this on a microcompter. First, although a microcomputer 
such as the HP -97 is obviously net as portable as a hand- 
held calculator, the user will note distinct advantages to 
being able to view labeled output and matrices several lines 
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a- a time as opposed to single line, unlabeled output. Sec- 
ondly, the program code is very easy to read and modify if 
r.ecessar y. 

This program is not intended to be all encompassing, but 
it should be of assistance to users designing symmetric la- 
minates. Users are encouraged to modify the program to suit 
their own needs and to publish addendum and erratta to this 
report. Corrections and modifications should be addressed 
to Dr. Tsai at AFWAL/MLBM, Wrigh t-Pattersor. AF3 , Ohio. 



Chapter II 
PROGRAM LOGIC 

Ever, though this program has been written for the HP-87, 
mo di f ica t i or.s to fit this program on other microcomputers 
should not be difficult. The only really unique aspect of 
the program occurs during the initial parts of the program. 
Refer to the flowcharts of Appendix A. 

A basic familiarity with the HP-37 is assumed. Load the 
program from disk storage, then initiate program operation 
with the RUN key. The program will prompt the user to sig- 
nify if printer output is desired or not. Reply with Y or 
N. The program code is se^. for a printer address of 701. 
Ensure the printer has this address, or list the program 
code and change the address in line 60. 

The H ?- 87 allows a programmer to s-t up 14 predefined 
keys for selective branching. In this program, selections 
are established for each of five commonly used laminate ma- 
terials: T300/5208, 3 ( 4) /550 5, AS/3501 , SP1002, and 
KV49/EP0XY. Selection of any one of these five automatical- 
ly inserts engineering constants into appropriate variabl- 
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"SI -> ENG" key prior to selectinq a material. A "flag va- 
riable" is set to unity for later logic testing to determine 
whether or not to apply a conversion factor to each of the 
input variables. 

Users desiring to define their own material may do sc by 
selecting "User Def'd". The program will prompt for a ma- 
terial name and each of the engineering constants before 
continuing . 

The "Reference" key selects a display with ar. abbreviated 
explanation of the program, a list of the references, and 
author information. Press CONTINUE to return to the materi- 
al selection display. 

Unit ply thickness, ho, is then requested. Ensure that 
the dimension of this parameter is the same as that cf the 
previous variables. 

Following this, and in several subsequent locations, the 
user can choose to display computed variables or to bypass 
the display. If a printer is used with the program, prompts 
for variables and displays will not appear on the CRT, but 
will appear on the printer instead. Refer back and forth 
between the two to determine what the next input should be. 
with a printer connected, only a question mark will appear 
on the CRT. First tim^ users are encouraged to use only the 



